We have reported energies and electric dipole transition parameters such as transition probabilities, oscillator strengths, line strengths and wavelengths for Na like gold (Au 68+ , Z=79) using AUTOSTRUCTURE atomic code. Calculations include Breit and QED contributions besides correlation effects. A few of the results have been compared with available theoretical and experimental results in the literature. Our atomic structure data for sodium-like gold are in good agreement with others. Also we have presented new results for electric dipole transitions in sodium like gold.
Energies and Electric Dipole Transitions for Sodium-like Gold Introduction
Gold has been a significant element which plays important roles in magnetic fusion and high energy density (HED) plasmas [1] . Accurate atomic structure and spectral data of highly ionized gold (Au, Z=79) ions are needed, in particular, in plasma science, fusion reaction, biomedical applications, high-energy astrophysics and other scientific research fields [2] . Na like ions which only a valence electron outside the last closed shell is the simplest system for atomic calculations such as transition rates. The investigation of highly charged ions (HCI) is of great importance in many fields of science and technology such as atomic physics, plasma F o r R e v i e w O n l y physics, laser physics, and astrophysics [3] . Because of the relativistic and quantum electrodynamical (QED) effects are strongly dependent on the nuclear charge Z, highly charged heavy ions are suitable for investigations of high-order quantum electrodynamics (QED) effects [4] .
Although there are a lot of papers about Na-like ions, only a few works have considered the properties of Na-like Au 68+ . Theodosiou and Curtis [5] calculated 3p and 3d lifetimes in the sodium isoelectronic sequence for Z =11-54, 74, 79, 90, and 92. QED contributions to the 3s-3p transitions in highly charged Na-like ions were determined by Seely and Wagner [6] . Kim et al. [7] presented resonance transition energies of Li-, Na-, and Cu-like ions. Relativistic multireference many-body perturbation theory calculations on Au 64+ -Au 69+ ions were reported by Vilkas et al. [8] . Brown et al. [9] investigated the 2p 3/2 -3d 5/2 line emission of The aim of this work is to perform calculations of energy levels and radiative properties, such as wavelengths, oscillator strengths, line strengths, and transition decay probabilities (or rates)
for electric dipole (E1) transitions in Na-like Au (Au 68+ 
where γ denotes configuration and coupling scheme. The intensity of the special line is proportional to the line strength and also to the gf value.
Results and Discussion
We have calculated the energies and radiative parameters such as wavelengths, λ (in Å)
weighted oscillator strengths, gf , line strengths S(in au) and transition probabilities (or rates), .
Also the number in brackets in the tables represents the power of 10.
In Table 1 we have listed the energy levels and compared with other available works in [7, 8, 12, 13, 21] . Also, the correlation effects (valence-valence, core-valence and core-core) and
Breit and QED contributions on energy levels have been exhibited in this [8] . Table 3 lists other high energy levels from AUTOSTRUCTURE and MCHF calculations.
The best agreement has been obtained from CV+Breit+QED calculation for energies.
Therefore we have calculated the electric dipole transition parameters between these energy levels and presented in tables. Table 6 . The oscillator strengths (gf-values) presented in Table 5 and Table 6 are in length form. The gf-values either length or velocity form has given as supplementary material (Table S1 ).
Conclusion
In this work we tried to make a systematic AUTOSTRUCTURE study of the energies, F o r R e v i e w O n l y F o r R e v i e w O n l y F o r R e v i e w O n l y F o r R e v i e w O n l y 
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